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1 1 

a (i) 




4;V*{±. NO2, CF 3 . Br. CU F. R 2 (R 2 fi> Ci - 2 0 7 /I"******"*- *o ) > OH 
, OR 6 (R 6 ti> Ci - e T^*^***!*^*) > OCHF2. C00R 6 . NH2. NHR\ NR 6 R 7 (R 7 

it, Ci - e r;v^;v*^^i*i-^o ) . CONH2. conhr\ conr 6 r 7 . cosr<\ sr\ s(o)r 6 

, S(0) 2 R 6 . SOsH. S0 3 R\ S0 2 NH 2 > SO2NHR 6 , S0 2 NR 6 R\ CMX0 r 7x=>U**5/*«>t , *» 
Ztt-*S*;(2) 



IS:*, ^xotftt, H-xaffiSfc *k oh. Ci - e 7;^^'>I, c 3 - 6 r^r- 

jK^vi, C 3 - 6 T^-^^v*. OAr 2 (Ar 2 (i, (i7x-;H(i 
. ^uyym.^ Ci - 3 T^*^3£XfiCi - 3 7;v3^r->S[:j;otttt{:lt?tL 

"CUV^o ) *t*t4. ) > 0ANR 6 R 7 (Alt, C2-6 T (IEC2 - 6 7^* 

U>mt, Ci - 3 T;v^;v^X{iAr 2 tC«to-C^^gm$tLTV^r^i^ 0 ) 
i"*o ) * 0AN(CH 2 Ar 2 )R 6 . 0A0R 6 , OACN. NH2, NHR<\ NR 6 R\ v-^Xtel-fcT 
nyy^^*3Rl*-r*^ R 4 ^Z>*R 5 ^-^^^oT0Y0 (Ytittil^C 2 - 4 7;v*V>& 

(^c 2 - 4 r*'*\'*&\±. Ci - 6 t;v^;^, Ci-« 7;v3*vS, Ci - & r 

;i/rr^rv5!7;i/^-;V*X{iAr 2 lC «fc o ftT iv^ 0 ) £^*-t£o ) > NHY0> R 6 N 

YO. NHYNH, R 6 NYNHXfiR 6 NYNR 7 %^l*i-^o I ; 
R a RO ! R b tt, -eti-FtL&aiLT, Ci - e 7;v*;v^ ANR 8 R 9 (R 8 &t>*R 9 ZMil 

Milt, ^ass^ Ci - e r;v^;^ (iCi - 6 7;vdr;i^ti, OR? 

£tL-CV>T *> iv> 6 ) Ili7x^;v^ (R7x-**l±, Ci - 6 T^a^^lfeXtt^n 
yj'JK^-Clttft^tL-CV^Tt i^o ) ^^i*1-^>o ) , CH20ANR 8 R 9 > Ar 2 , CH=CHAr\ CH2 
CH(0H)Ar 2 , (HX CN, CH 2 0H> CH2OR 8 > AN(CH2CH 2 )2NR 8 3Z.JiNR 8 R 9 Sr^GfcL ; 
RMi. Ci - 6 7^*;V&> ANR 8 R 9 . AN(CH 2 CH 2 ) 2 NR 8 , ANCOfeOfchO, MS&Xlt'Oi? 

;v^4-^b^L ; 

R 3 tt*3Bf]R?x Ci - 2 0 7;i^v^ (ICi - 2 0 7^^r^{±x 7x-;v^ (R7 
*->uafeW\ Ci - e 7^=f^r'>*X{i^n^>^-ettm^tL-cv^T ; l) J;v> 0 ) , C2 
_ 6 r^-^*5L»4C2 - 6 mCz - e T^-^XVC: - 6 7* 

*^;i^fi N 7x;)H (»7i-^*tt, Ci - e 7*3*~>2£Xtt^n<**>]R^T?S 
&£*IT^T*> iV>„ ) ?i*$*lt^TUv>, ) -Cffim^tLTV^Tfe iV> 8 ) „ ANR 8 



Mb 2 1 



(2) 



Kb 3] 
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itmm 2 ] 

— A-l/ \<-R a • — A— ■T^)n-R b 

[I«**3] 

s *l a &X »± tt <t? i#lft*n TO^Ti^^v^Aft^ o 

[iff 2jt3t 4 ] 

R b ^\ ANR 8 R 9 (R*RZn 9 &, *fi*timSLVX ^ jfcaSJK^ Ci - 6 (SCi 
- 6 7;v*;v^i> (|7x-^li, Ci - e Tfrx*i'&Xl*^Wl'Ig. 

Ci - 6 7;V3^yiX(i^ny>^ti^$tLtv>TU^ 0 ) SrfcBfci-So 
) , CH20ANR 8 R 9 . CH2CH2N(CH2CH 2 )2NR 8 Xi±NR 8 R 9 -e^>9, R 3 ^C i - 2 o T)V*)V& (M 
Ci - 2 o T^JUfctt, 7x-A/i (|(7x-^li, Ci - 6 T;V3^rV^X{±^0 

yvS^-eS^^tLTv^t:^ J:v> 0 ) , C2 - 6 7;v^-;v^X(±c 2 - e r^^r-^as 
(KC 2 - 6 T^-^WC 2 - 6 r^*-*'*^ 7x-;vi (i7x-;Hlt 

Ci - 6 Tfr^^'s&xit^vry^xwi&zixx^xii ) «?tLtv>t^ 

iv> 0 ) T*W&-£ftx^xi> X v> 0 ) R a #Ci - e r^*;^ ft 3fcJg l 

**/HMFaio 

R'&tnt 5 ^— #tK&oT(m) (YtiiSfftoCa - 4 T$/*vy& (iCa - 4 7;Hi^>S 

tt, Ci - e T^/*^», Ci - 6 T;V3*~>3£> Ci - e T^3*'>*^#-^2IXtt 
Ar 2 tC«J:oT«m$tL-C^iV^ ) „ ) , NHY(X R 6 NY(\ NHYNH. R 6 NYNHXJiR 6 N 

YNR 7 T~ 2, 3 Xtt 4 fcSBfttfHfr^ -t^EIKttfcn** tlZ&Xlt^tltbO 

umm 6 1 

Ar 1 ^ — ;K 3--Fn7x-K 2--hD7x-;K 3-^nn7xx|/, 2 
-^nn7xx;p, 3 -pt >^r->7oc-;i/, 2-^^>'7xa;K 2-h'J7^tn^ 
f;>7x-;v, 3 - > U ■7;i/^-n^^;V7i-;v3lii2, 3-^^nn7x-^T?2bSi 

5 iB*«ofl:#*u -e <omm ft km* $ mxa * n % v^mmmx * a t a * * -> 

X^'J 2 ->f ;v) -l-^*'j;xf;i/-4- (3--fn7x;;v) - 3 - tf 
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U yyij /1/jJ?>& 2- (7x-;v) 75/] j^^-x^-r^-eabaiff:^ 7 

itmm 9 1 

IS*^ i~8 (DffitLfr \zWM<v Tl # ;v v ^ a ^ * £ IS^So 

mna& 1 0 ] 

ffi^S 1 ~ 8 <D® flip KlBttO Tl*^v">A.f ^r^^ E«^J Sr-g^i" * , Tl*;v>") 
[IHQi 1 1 1 

[lit <fc35t 12] 

[W 1 3 3 

[W #31 1 4 ] 

[fd*^ 1 5 ] 

1 6 ] 

1 ~ 8 cDMtt^tcfBftw ti* ;w-> * a ^ * * ^mmm z^m-rz, mmmt^m 

[»*Sl 7] 
M*A 18] 

IMfcSl ~8<^Mtt^4cfB^<75TM*^v' , >Af--v^;vgE*^iJ=£r^-r^, »JeJ6**X 

1 9 ] 

m*9L 2 0 ] 

~ 8<Dwtii>^z^m<DTM*)i'i'y&T j r*)i>mwMZtt-tz>* w^^mm 
2 1 ] 

[Iff 2 2] 

2 3 ] 

1^1 ~8 0M^Hc|B«^TM*;vv^A^^^.;vgIW^J : Sr^*1-^> SETA/ K*7- 
2 4 ] 
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[0 0 0 1 ] 

s y t F n f >j y > - 5 - *^ * ^ - > iil^c » t ^ ^ , X> Tl* 
[0 0 0 2] 

s mwxm i ~ 7 #bb 0 ) o 

[0 0 0 3] 
[0 0 0 4] 
[0 0 0 5] 

tttfcfc** *#M : it4#Io )> ttiRBMt 

S)t5#BS 0 ) „ (0!lx.tf, ##^m6#H? t0 ) „ WTfi 

£ m*frxwi6i*m 0 ) , MUi^i («x.«, ^tt7#io ) . 

[0 0 0 6] 

1 3 mmm 61-30591 

m^Xm2 ] 60-69089 -^<2r# 

[#1^»3] 4H§¥0 1 - 2 7 5 5 9 l^&m 
[#fflfcfU ] 6 1 - 6 3 6 8 8 -^-<2r# 

[#fFXm5 ] #WBB 63-233992 #<2r^ 
[#^^6] #WBS6 2 - 1 6 9 7 9 5-t<&m 
M#fMiK7] #MHS6 2 - 1 6 9 7 9 6^« 
[#^5:^8] #HPF0 2 - 1 3 8 2 2 
[#ra9] #112 0 0 2 - 2 2 6 3 7 6fM 

C*#H\3fcItt 1 ] Masumiya H et al. : EurJ Pharmacol 335, p. 15-21 (1997) 

Mulder P et al. : J AmColl Cardiol 29, p. 416-421 (1997) 
[^#ff iSCllfc 3 ] Villame J et al. :Cardiovasc Drugs Ther 15, p. 41-48 (2001) 
[#M#fr^:iSJU ] Fareh S et al. :Circulation 100, p. 2191-2197 (1999) 
UlMffr^tlSfc 5 ] Noll G and Luscher TF:Cardiology 89, p. 10-15 (1998) 
[*WaWait6] Baylis C et al. : Am JKidney Dis 38 p. 1292-1297 (2001) 
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7 ] Bilici D et a 1. : Pharmacol Res 44, p. 527-531 (2001) 
l#M#H\*:itfc 8 ] Lenglet S etal. : Endocrinology 143, p. 1748-60 (2002) 

McCallum JB et al. -.Anesthesiology 98, p.209-216 (2003) 
limVfJdfcl 0] Porcello DM et al. : JNeurophysiol 89, p. 177-185 (2003) 

[0 0 0 7] 

<H*> BTD, A£v», i£Jtt^O§&&*£\ (Quality of Life) WffiTSr^ 

< ^riltt*** 4it « it S o 
[0 0 0 8] 

[0 0 0 9] 

[0 0 10] 

1. * (1) 



C^*, ArMi, 7x-M, truv^^, 7 y ;i/^Xii2,i,3-^>V^^-9-v7 V-;v- 

-OVgti, N0 2 , CFs, Br, CI, F, R 2 (R 2 f4, Ci - 2 0 7J^;Vi*I*t^o ) , OH 
, OR 6 (R 6 i4, Ci - e TA'^mtUct*) s OCHF2, C00R 6 , NH2, NHR 6 , NR 6 R 7 (R 7 
14, Ci - e 7;V^rJVS^»4o ) , CONH2, CONHR 6 , C0NR 6 R 7 , COSR 6 , SR 6 , S(0)R 6 
, S(0) 2 R\ SO3H, SO3R 6 , SO2NH2, SO2NHR 6 , S0 2 NR 6 R 7 , QX&Tfy *-fr**is&<?)#fr 

Zt±-^(2) 
[0 0 13] 
Ut2) 



|5£if> R 4 25.tHl 5 i4, |W|-X{i*B#l& <9 , OH, Ci - 6 7;V3^yi, C3-6 7^- 
C 3 - 6 T/U^r-^*#">a&. OAr 2 (Ar 2 {4, 7x;jV| (|7x^;Hli 

, t\uyz/m>=¥-, Ci - 3 7;v^;viXi±Ci - 3 r^a^afefc *oTe*»-«&S*t 

TUv^o ) **l*"t*o ) , 0ANR 6 R 7 (Af4, C2-6 r;v*ix>& (»C 2 - 6 r;v* 
Ci - 3 T;V^^*X(4Ar 2 lC.l:oTffiit^fi^$^TV>T^ «fc^ 0 ) fc^fifc 
■f* 0 ) , 0AN(CH 2 Ar 2 )R 6 , 0A0R 6 , 0ACN, NH2, NHR 6 , NR 6 R 7 , 1-fcf^y v^;VXf41-tf 



[0011] 

Mfci] 




(D 



[0 0 12] 



[0 0 14] 
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(«C2 - 4 T;v-^v>-^{i> Ci - e 7*^^ Ci - 6 7^3^'>S, Ci - 6 7 
;vn^i/*;v**-;V»Xi±Ar 2 t'J:oTmm$tLT:^ J:v^ 0 ) Sr^Bfc-T^o ) s NHYO. RN 
Y0, NHYNH, R 6 NYNHZ{iR 6 NYNR 7 *„ I Sr^RfcL ; 

tt^lt *ti-Fft»ELT\ Ci - e 7;>*;w*> ANR 8 R 9 (R 8 ZlO t R 9 t±, **L**ti 
Ci - 6 7***36 (ttci - e 7****«. 
x-*fctt, Ci - 6 7^3^r'>3feXtt^Dy>]R^-e«|fe$irTv>T4 J:v»« ) Trg& 
£tL"Cv>-c*><fcv> 0 ) Xli7x-;vS (17x^^1 Ci - 6 7*3*->*Xji^n 
y^^t?g^$ttTV>-C^<tV^ 0 ) ^^*i-^»o ) > CH 2 0ANR 8 R 9 > Ar 2 , CH=CHAr 2 CH 2 
CH(0H)Ar 2 , CHO, CN> OhOR, Ok OR 8 , AN(CH 2 CH 2 ) 2 NR 8 Xl±NR 8 R 9 «:*I*L J 

rM±, Ci - e 7****, ANR 8 R 9 . AN(CH 2 CH 2 ) 2 NR 8 , AN(CH 2 CH 2 ) 2 0, MS&X&^W 

****!* l ; _ . _ , _ ,_. 

R 3 te7MffIH\ C1-20 7**** (iCi - 2 0 7****1^ 7i-^S ^ 7 
Ci - e 7*n*vSXJi^n^>JI^T'B#l£frTV>T& iv>„ ) > C 2 

_ 6 r;v^-;v^Xi±C2 - e 7**-*& mc 2 - e 7*^-*3£R0 f C2 - « 7* 
7i-*3fe (»7 *-*&«. Ci - % 7^3^->iXii^°^>i^t 

&$ti-cv>-c*> iv> 0 ) -c-g&£*i-cv>T*> iv^o ) T-«m$tL-cv^-c^iv> 0 ) . ANR 

R 9 , 

[0 0 1 5] 

Kb 3] 

1 0 0 1 6 1 ^ ^ ■ 

[0 0 17] 

2. R 3 ^ANR 8 R 9 (A. R 8 &Z7R 9 t;i, TiflfflKlW! Co ) > 
[0 0 18] 
[ft 4] 

— A-t/ • — A— iT^^N-fl? 

[0 0 19] 

& 0 ) R a ^Ci - e 7***^&£ i- Kffi^-ft^-tK zommMt-grm-Z 

[0 0 2 0] 

3 R b ^Ci - 6 7****, CNXf*NH 2 T-&& 2. ^iBm^t^, -?-<?>IM^lftK 
[0 0 2 1 ] 

4 R b ri*, ANR 8 R 9 (R 8 &?7R 9 {4, * *L***Mttfi: L "C\ tJc^JK^ Ci - e 7***« 
(mCi - 6 7***^4, (|7x-^»i, d - e T)Va**y&Xte^ 

n^yi^-ett^^^t^ iv>„ ) -efi&£ft-cv>T*> 4v* e ) xii7x-;v* 

7i - ;v gji, ci - 6 T)va**smxiz^ u 7yj%?-x-w.&-£tix^x>k x^ 0 ) £* 
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'ft-5o ) % CH 2 0ANR 8 R 9 . CH 2 CH 2 N(CH2CH2)2NR 8 XaNR 8 R 9 T^ «9 , R 3 ^Ci - 2 0 T^* 
>U2£ (ICi - 2 0 T-'l'*^^ 7x-iVS (|7iiJHli, Ci - 6 Ti^^ri/I 

Xtt^n^JK^-eWfcSfvc^-cfc iv> 0 ) , C2-6 r;v^~^XiiC2 - e 7;u 

(S*C 2 - 6 TJ^-^lI^Ca - 6 T;V^r-;W»fis 7i-iH (|7i- 
TV>T<£> <£v> 0 ) T?tt&S*LTV>T& iv> 0 ) <9 , R a ^C 1 - 6 7^*/H6tf* & 1 

[0 0 2 2] 

5. R'&WR 5 ^— iH&CfcoTOYO (Yliiifi!?) C 2 - 4 7^^V>* (iC2 - 4 7^ 
^v^lfctt, Ci - e 7;v*;v*^ Ci - e 7;V^#yI, Ci - 6 t^=i#->*^^- 
^XfiArn^oTgm^MlTfc iv^o ) Srf^-f&o ) . NHY0, R 6 NY0^ NHYNH, R 6 NYN 
HXiiR 6 NYNR 7 -C&& 2. , 3. X« 4 . ^OE^lftKim^ *L&&Xt± 

tt h (D-mmum & t m * ^ ^ * * * ?v m$w 0 

[0 0 2 3] 

6. Ar 1 ^. 3--hn7x-JK 2-- hn7x-;K 3-^a7x 
->K 2-^nn7x-K 3 h 4r->7 2-n^->7i-;K 2-h'J7 

# ;v -> s A f- * * /uK##Jo 
[0 0 2 4] 

7. R 1 AN(CH2CH2) 2 0tr*^ 6. \zWM<Dit&%, %<DWm&3K%t&Zfr2>&3U* 
[0 0 2 5] 

8. 1,4-yt Kn-2,6-y>f;v- 5 - ^V- 2 -**V-1.3,2- S> 
**"9-*^*U 2 ->f fl") -i- ; E;v*'J7if;v-4- (3-;fn7xzjv) 
_ 3 _tf y^^j&^ajc^Bft 2- 75^] •x.^;i/j^7-.n'-c&& 

[0 0 2 6] 
[0 0 2 7] 

10. i. ~ 8 . 0'fprtL^^ifi^<^TS*^v"> Aj-^^frm^Mz^i-z, ti 

[0 0 2 8] 

11. 1. ~8. n{i51vfrlz&VinTm**'i' li >J****frm&W*l&f'tZ> 'kJE 
[0 0 2 9] 

12. 1. ~8. <Dmtlfr\ZfcWt<DTUlJfri'VAr teF 
[0 0 3 0] 

13. 1. ~8. ^tL^MrfBf^WTil^^^^^^^^^ffift^J^^-t^^ 'kJR 
[0 0 3 1] 

14. 1. ~8. <DfflKfr\z^M<7>TM% ^*sV&3-*r *)\sm.mM*^1rZ>^ &m 
[0 0 3 2] 

is. i. ~8. <Dmttfr\zum<oi:m*^*yv&+^ *>w&^m*^ir%, mm. 

[0 0 3 3] 
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16. 1. -8. (DffliifrKffi&OTW.Xfr^V A^^UEa^J&^-r^ SMfc 
[0 0 3 4] 

17. 1. ~8. W{srtL^^fB«OTM*^'>^ jvpi^jfc^l - ^ 

[0 0 3 5] „^ 

18. 1. ~8. OMtl^KfB^OTS!*^^ A^**>MB#*l*'£rtiri'*<» w-ffi 

[0 0 3 6] _ 

19. 1. ~8. OM^^^lB*^TM*^v^ A^-^^^fiftW*-^*-* - *-. W-fe 

[0 0 3 7] - 

2 0. 1. ~8. 0MtL^tr|Bf4<^Ta*^'>^Af-^^;i/gE#^J*^' ; tT*- w^h 

[0 0 3 8] 

2 1. 1. ~8. 0#tt^^ia«<7)TM*^v^ A^^^;H5E#^J5r^i"^^M 
[0 0 3 9] 

2 2. 1. ~8. 0#tt^H"fa®<^TM*^^^^^^^^IS^J ! S:'^^'^"'5>> ife^t 

[0 0 4 0] ^ 

2 3. 1. ~8. o^fL^tia*OTa*^">9 A^^^^ffiftWSr-S'^'i"*. »T 

[0 0 4 1] 

2 4. 1. ~8. (DffitifriZnZMOTMfifr's't^T-V^Ji'm.^Z^'? ^ tt^ 
[0 0 4 2] 

25. i. ~8. o^tL^^ta^^TM^^v^ *)\'m : ^MZ^i'&^ t^ 

[0 0 4 3] 
[0 0 4 4] 

*to#i 3 > rnj \is^)i<*, r i j tt-fv*, r s j > - r 

tj ii^-v^ 1 ;-*, TcJ (iv^o^tiltSo 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 
[0 0 4 8] 

/K t-Zf^fr, c-7*?-;K n— *>*->K l-^JV-n-T^K 2-^^^-n 

2-^f;v-c-7*f;v> n-A^v)K i n /K 2-^;v-n- 
^>f-;w l, l -y*3-)\>- n l n-^^K l, l, 2 - h U 
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^f^-n-^n^, c-^v^K 1 f-^- c -'Of^K 1 c 
[0 0 4 9] 

Ci-2oT;V^r^*t LTfi. EgL L< {iC3-2 0~>^nT;V^r;V^X^o-C«t <, 

x<^/K n-^^W 2 - c -A^V^if^, S-c-^Vf^-n-yntX n 
-y^;K 3 - c -A+yjK n -T'n 4 - c -^Vf^- n-T/^K n-T s s 

;K 4 - c -^^->;v- n-"/^ ;Vx 5 - c -^<>^-)V- n-^^^;v. n-^^f*^^ 

[0 0 5 0] 

, 2-7 p n^^;K l-7*-r-;V> 2-7'x-;l'> 3-7"t-^, 2-* f- 

% l_pt-^;i/-2-'/n^-;v > i-^;/x-JK 2-^>x-;K 3-^>"r-JK 4-^>r^^ 
„ l-n-^n 1-^ ^-;i/-l-:/x-;K l-> •^;W-2--y"r--;v> l-> ^;v-3-^ 

2-xf^-2-7 J o^^jV, 2-^^ L ;V-l-y'r-^> 2-p< Jl/-2--?''r-;K 2-^ f- 
;i,_3_^7- - 3_^;v_i-:/x-;k 3-^ f;v-2-7*f JV-S-yr^iK 1, 
l_ypt^;V-2--/n^~;K l-i-ynf^xr-^, 1,2- * f-^-l-^n^-ZK 1.2-5? 
P {^;i,_2-7 p n^^.;l', l_^dr-fe^;v, 2-^-tr — >K 3-^4f-fe — ->K 4-^*-fe~>>K 5- 

^•fe^;K i-j^-fr-i-sOT — >K l-> ^;v-2-^>--r — >>K i^fW>T-;v 
„ l_^;V_4_^>x-;K l-n-^fiVxr^iV, 2-p< ^ > x - ;K 2-^^;V-2- 

✓<>/7- -;K 2-^^;V-3-^^x-;v, 2-^f-;v-4-^^-r^-^. 2-n-7 p ntf;l/-2-7 p n^ 

3-^ f-;V-l-^<>-r-;v. 3-^ ;V-2-^ > 7" - ;K 3-> ^;l/-3-^^r — ;v, 3-> 
^•;v_4_/^>'r-;w> 3-x-^-^-3 ->^t-— 4-^ f-^-i-^o-T-— ;k 4-^^-;v-2-^> 
4-^;i'-3-^>7--;K 4-^ ^;^-4-^>x-;v. li-v^-^;^--?^— ;k 1 
,l-v^^-3-:/-r-;K l^-v^^wi-y-r-JK l,2-v^?-;v-2-j/x-;K 1,2-3? 
p<f-;i/_3_y7=--^. i-pt>;v-2-^-^;v-2--/n^— ;k i-s--/f-;v-^7-— A\ i,3-v^ 
-^Wl-^x-JK l,3-y^f^-2-7'f-JK l,3-y^-f-^-3-^x-;v. i-i-:/^;V;r. 

2,2-v^f-;V-3-^x-;v^ 2 ( 3-v^f-;V-l- , 7'-r->>K 2, 3-5?^ -f-)V-2-^7- - 
>K 2,3-zs J^-frS-fT-fr, 2-i-7 p nii;i/-2-7 p n^-;V, 3, 3-5^ f;v-l-yr-iV 
, l-jc^-i-y^^K l-x^;^-:^— i-x^;v-3-:/-r — ^> i-n-/n 
•/n^— ;K l-n-T'n ^^^--/d^^;!/, 2-^-f-^-l-^r- — ;K 2-^?-fr-2-7T—)i' 
N 2-x?-;v-3-:/x->>K l,l,2-b';>f;v-2-yn/<-;v, i-t-7*f ;vxt-;v, l-^ 
;v-l-xfjV-2-yn^-;v, i-j.^;1/-2-^;v-1--/o^^;k i-x^-;v-2-^ ^-2-7" 
n^r.;K l-i-ya tT;V-l-7 p n^^-;i/^.U f l-i-7 p n E°;V-2-yn^^;v^^lf h H2> 0 
[0 0 5 1] 

C 2 - 6 7;V*-;t/^£ L-CtiitmZfi^^^^^^^ l--/nt°^;V 
% 2-yntf^;v, i-7^x;K 2-7*^-;]/, 3_-/^~;K ;V-2-7^nii^jK 1-^ 

2-^>^-'K 3_^V^n;v % ■^-2-7*f--;K 
;V_3_-/f--;i/, 2-^?-;W3--7'^;K 3-^ f-;V-l-^-^s 1, l-v*> <f-fr-2-"fu tT- 
2-i-f- ;l/-2-7 P n fcl — ;K v — 2-^^'/-^ 3-AJfyx;i/ > 4--^^ 

s-^v'-JK 1-^ ^;i/-2-^>^-;i^> l-^ f-;v-3-^>^~;K i-^-^;v-4-^> 
2->^;V-3-^> / ^-^. 2-> f-;l/-4-^>f--=-;K 3-^ ^-^-l-^O"^-^, 3- 
^-f-;v_4_^>^^;v N 4-^f L ;i^-i-^^f--;v, 4-^ ^ L ;v-2-^>'^— l.i-v^^f-;^- 
2-t*?-^;k i,l-v^^;v-3-^-;i/, l.2-5?> ^;v-3-y^^^> 2, 2-V * ^;V-3-7' 
^^^^ 3,3-y^^;v-l-^-;v. i-j:^;v-2--/f-^> i-ji-^jv-3-y^— ;v N i- n - 
7'nf;v-2-7'D^x;v, 2-^^;v-3--/^-;v> 1-^ f ;v-l-if JV-2-yn tf-^^i- 
i- 7°n tf ;V-2- 7 n e - ^, 0 

{±J|E#2 004-3122966 
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[0 0 5 2] 

C 3 - 6 T)\> / T=-)\'**i'&t LTtttt*Xtt#tt©* 2-7X3 ^=.)V** 

2- 7 , f-^t^f->, 3_yf-^t^'>, 2-^;v-2-7 p n^;v**>\ i-*f-;v-2- 
T'o^^^^-^v, 2-^>-r-;V^ d rv'. 3-^ > x ^ ^ * v> 4-^>r- JV^^r 1- 

% 2-^-^;v-2-yx-JV^^'>, 2-^^;v-3-^r-;v^^->> 3-^f^-2-7r-;^* 

3- ^f^-3-^f-^t*y^ ;V-2-^n^-;v^-^r'>, 1,2- -^;V-2- 

^^•fe-;v^-^v, l-^f-.n/^-'^x— ;v**v, l-^^ws-^^-r-JV^Mr^ 

v % 2-^^;V-4-^>x-;i/*^v^ 2-n--/ntf;l/-2--/n^-;V^rv^ 3-^ ^-2-^ 

;V_3_y-r - /u*^ «/, 4_^^;v_2-^^t"-^^-^v, 4-* f-^-3-^ ^T-^t * 5^ 4 
_p{f-;l,_4_^>7 : -z:;v^-^r-> % 1, \-V * f jU-^f -^t=lr v. 
;v**->, l,2-yV^-2-yf-^t^fy, 1, 2-v^ f ;i/-3-7 , f-^t^;/, 
-2-xfM-yn/<-;vt*y, 1, f ^-2-yf-;vt*v, 1, 3-v> ^ f^-3--/r 
2,2-y>f;V-3-rr-JVt^v, 2.3-^^f ^-/f-^t^^ 2,3-v* 
^^;W_3_^x-;v*^rv', 2-i-7*n tf;V-2-yn^^;V^-drv, 1-^)V-2-7t=-^^ 
l-^;i'-3-'?*T-;v:**->, i-n-yn(f;v-2-^D^;jVt^y, 2-^f-;v-2-^ 
•r-^^v. 2-J^;t'-3-7'x-;i'* J f 1,1,2-h U ^f;i/-2-yn^-;vt^v, 1- 
*<?-)\,-\-z-3-jU-2--7us<=.)Vjr**s, i-jc^;v-2-^^;i/-2-7 p n^-;l/^-^r->S.y f l-i- 
■/n tf;v-2-7n^;v**v^;fl*W "b*L&o 
[0 0 5 3] 

C 3 - e T**-*'**^**: LT»ifl«Xtt#tt© *U 2-7o if-*** 

;l/^-^r'>. 3.^yfi;vt^y, 4_^ > ^ ;v * * v\ l-> fJM-'/f-^t + y, 1- 
^^jv_3_y^-;v^-arv, 2-.*^;v-3-:/^-;i'* d rv', l.i-y^-^^-roif-^* 
*->, 2-^^;W-2-7 ,, nlf-;i'*^rv > 2-'s3r~> — 3-^*->-***^> 4-^ 

5-^*V — *3i-*5/, i-> ^ ;v-2-^ > ?- - * * * ~> > i-^^-;v-3-^> 
f-jvt^:/> i-^f-;v_4-^>-^^;v^-*->. ;v-3-^>f -;vt^y> 2->^;v 

_4_^^-^- ;V**v, 3_^f-;v_4-^t>f- — /U*-*^ 4-^ ^;V-2-^>^ — 1 

( i_y^f;v_2-yf-^t^v, 1,1- v * -f- ;v-3-7*f- ;u * * v , 1 , 2- y ^ ^-3--/f 
^;v**->, 2,2-^^f;v-3-rf-^JVt^y. i_i^;v_2--r^-;v**'>> l-^^;v-3 
1-n-^n lf>U-2-"/n t°^;v**v, 2-^f-*-3--/^-^**->> 1- 
^^-)V-l-^)V-2-7u^~)V^^^RZn-i-7xa\£ )V-2- -?U a s*£H*& if h 

[0 0 5 4] 
[0 0 5 5] 

. ±eCi.sTA'3*^lfe^#*t % *:1Kft*CjDAT, n-7h*'A i~71>^y 

> s-7*h*->, t-y*h*> / > c-^UrS^ n-^>-f->>V**v> l-**->U-n- 
:/h*->> 2-^f-;V-n-y*h*'>> 3-^f^-n-7f^y, 1. l-v^-y^- 
n-7n^y, c — 2 - * *■>!/- c - ^ h n -^3r->;v:t3r-> 

> 1 -^^;v- n-^^f-^**^ 2 n-^>^^^"*> / > 1. 
^-n-y^^ i -ai^;i/-n--7*f*v', 1, 1, 2 - h V * n - 7n 

v\ c -^*v';v**v', l c -^>^;u**~>, i-xf^- c -7f*y 
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[0 0 5 6] 

Ci-6T^3^*>*^#->Hfet L-Ctt, Heal, Mfct<iiC3-6'>^n7;vnJf^*;v 

^V*;i/5J?— ;v % i -■7n#*i'*/nK— >K c -^n* 0 ^r->*;v^-;i^, n 

;K c _y ^ ->#;V:*r~;K n-^Vf ;Vt^y*^*-)K l — fT-fr— n—°7 h * 
;K 2-^f^-n-/h#y*^*-^ 3 n -!/ h *cZ/%)\'iF 

-;K 1, 1 - 5> n-^n^^y*;v#-;K c -^yfA't* V* 

-^y^;v^-^r>'*;v#-;v^ 2 n--*>f-^**3'#>i'#—JK 1, 1-^ 
^ n _y > ;k l - n - f h * v" * JUi?— /K 1, 1, 2- 

h U **f-fr — n-yn^y^^/f- ;K c -A^y)K^y*^*-JK l-^^v- 

c _^>^;y^^^5F;;V^-;i/ N l - - c - h * *> * ^^-^ilF 1 , 2 - 

[0 0 5 7] 
[0 0 5 8] 

C 2 -6 7JV*v>*J:Lt(t -x^V>\ ^nei/'A -f+vy* ^yf l/vjl^y 
[0 0 5 9] 

1. S^f-****— yitA'*^*i>l/> 2 - t^V-l,3,2-yt^t*^*'J 

2 5,5-vV^;V- 2 V-1,3.2- V****** V * >- 2 ->f 71/ 

^.^4,6-^^^^- 2 -^^V-l.S^-^**^*^* 1 ; 2-4 fro 

2. -:/jl?-;1/***-;K 5,5-v^^JV- 2 - V -1, 3, 2- v**-9-** * V ^ > - 

z-4 )\,-%xfo,§-y *^fr- 2-**v-i,3.2-y**v-*x*yi->- 2-4 ^ 0 

[0 0 6 0] 

1. 7x^;k 4-->n7x-;V, 3-^l>n7x-;K 2--I>n7x-;K 4- 
^ a n -7 i — ;K 3-^nn7x-JK 2-^nn7x-iK 4 b ^fy7 ^ — >W 3 
-^^y7x-JK 2->f*y7x-;K 4-l«'J7^t0^f)l/7x-^ 3 - h 
'J7;vtn^fjk7x-^ 2 - h U ^V^tM^VT-i-^&O^, 3-^DD7x 

2. 7x-JV, 3 - - f07x-JK 2--hn7x-^ 3-^nn7xajK 2- 
^on7x^;K 3->f+y7x-^, 2-^h^y7x-^ 3-fiJ7**n^f 
^7x-;k 2-fV7;i'tn^f;i/7x^^t>'2 ) 3-^nn7x-^ 0 

3. 7^ — ;K 3 - - Fn7x-JW 2--bn?x-;v, 3-^nn7x-;K 2- 
^do7x-;k 3-^^y7x^K 2 -* h 3-f'J7;^n>f 
;V7 x-^S.^ 2 - }• 'J 7^t n> f ;V7 x - 

4. 7x-)b x 3-;^D7x;;W 2--h07x-iV, 3 — ^ l-+y7x^JK 2 
Kv7x^;K 3- h } ) 7^tn^f^7x-;vjlF2 - h V 7JVtn^f^7x 

[0 0 6 1] 

1 . C i - e Tfr*frMo 

2. JJ-fro 
[0 0 6 2] 

1. Ci - e t;^^;v*x CNRtfWfco 

2. P«^;V> CN&tfNlfco 

tBSE# 2004-3122966 



#lg 2 0 0 3 - 3 9 3 8 8 0 *- a J : 9/ 

3 ANR 8 R 9 (tf&tfR'tt, *ti*tm3L LT> tMSJI^ Ci - 6 (RCi 

Ci - e T^^^^mXit^uryw^^w^fix^xtx^o ) %^*-r&o 

) , CH20ANR 8 R 9 ^^CH2CH2N(CH2CH2)2NR 8 o 

4. CH 2 0ANR 8 R 9 o 

5. CH2OCH2CH2NH20 
[0 0 6 3] 

1 Ci - 2 0 T)V*)vm mci - 2 0 T)V*)vm*. 

, C1-6 r;v=i^v*X(i^n^>M?-T«em$tu-cv^-c^ iv^ 0 ) , C2 - e r;i^ 
-;v*X(iC 2 - e t;i^-;v» (SC2 - 6 T^-^ftWC 2 - 6 T^-^ftf* 

r*>J:^ 0 ) -c«?tL-cv>t^iK ) fiI$fttv^Uv>o ) o 

2 i-^ntf;v s i -zT^-frW* b J-^o 
3. ANR 8 R 9 (A, R 8 25.t>K 9 WIBfclWICo ) > 

[0 0 6 4] 

[ft 5] 

— A— t/ \i — • — A— rT^^N-F^ 

[0 0 6 5] 

So ) o 

4. 

[0 0 6 6] 
[ft 6] 

CH-CHjl/ • W - CHjCtW N-CH 

Vh ^ W Vr, 

[0 0 6 7] 

1. AN(CH 2 CH2)20 o 

2. CH2CH2N(CH2CH 2 )2 0o 
[0 0 6 8] 

#5&9!fcttJ8 3*LS3S; (1) -e£$*L*ft^«Mi, mo^OTttftft-frlfcT** S tt 
[0 0 6 9] 

isittKif^Lft&atL-rttttBKft. *ft7ic*mm> ^^^x^^^m^s 

[0 0 7 0] 
[0 0 7 1] 
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m-^nzmmzm*., mm^t !» t-wzzo ?%t>*>, mnMwtmftv 
mm, mnm, m&m, mmm, *sm#L ^-t* >!rm*i£<Dmm*&m 
nit^i^o mnmmm, fc&ztztem&mmm, mm, fimm, 

XrT'J >^ h 'J ? A 3 £{i^ftk<ft ^tii&^JCfc 

[0 0 7 31 

j&*fi?irjfcAO#£\ «IP5W*4v^4EJlirt«t#"^t±0. 1 - 1 0 0 0 m g/fc h/HSUSE^ 
[0 0 7 4] 

[0 0 7 5] 

5$; (1) x~mztizft&®te, JSHTHlBtt<0*ftt?»it-raii:* , -e*ao 
[0 0 7 6] 

*^r-A 1 



[0 0 7 8] 

(5$;+, R 1 ^ R 3 . R a ^ R b ^ Ar 1 RVZlt. M&tmft?3b& 0 ) 
IP*>, 5* (1) -C&S*L*'ffrfr*l±. Kn try (3) *3Hfct 

> v $ a*$<di&&<d&&.t , r 1 — x (r 1 {imiatiwiDo xti> assist 



[0 0 7 7] 




(3) 



(1) 
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[0 0 7 9] 



ft, Knk'yy>M* (3) tt, &fflm 5 9 - 1 6 1 3 9 2-^<2r$H> #F^BB 

60-69089 "S^SL #MBB 6 0 - 2 4 8 6 9 3 #3r«U #MBH 60-258194 
#&*U #MBB6 1 - 3 0 5 9 l^<2r^> #F^BB6 1 - 3 7 7 9 3^^ #^Bg6 1 - 
6 3 6 8 8 ^2r#. #MBg 6 1 - 2 1 0 0 9 2 -5§-<2r$fc, #F*HBB 6 1 - 2 5 4 5 9 6 ^<&ffc 
, #MBB 6 2- 1 6 9 7 9 5^«, #MBH 6 2 - 1 6 9 7 9 6 #RBB 62-1 
9 5 3 9 2 #^f(L #F?§BH 6 3 - 6 8 5 9 1 -^<Zr#, #MBB 63-233992 
#M¥0 1 - 1 1 3 3 9 SfOT^i^O 1 - 2 7 5 5 9 1 #"£$lfcfB*«>»3t&fc 

[0 0 8 0] 
[0 0 8 1] 

ft, mmm^mm<Dit^m (4) a, #sbs6 3-23399 2^m^>mMm2 5 k 

lamo^ft (3 a) im^"C&,T<OX 7 K LT^L, i&m^ (2^m^) tLT'fgffl 



1 (UMLlMMBlfc (BHK eel Is) K3£g££-ti:*:Lg9£ J: tPTSCa*- * * JV KRU 



ftt&tiU WakamoriM et al.O^fe (Wakamori M et al. : J Biol Chem 273, 34857-3486 
7, 1998) fctg C "C „ LMCaf- ^ * ^ & & {±TMCaf- * * /W («ic) (Perez-ReyesE. : J 
Bioenerg Biomembr 30, 313-318, 1998) & £ *t /cBHK (baby hamster kidney)»£ 
ffiv>Twholecell patch clamp&K X aW&&39*8nJHfli*?To;fco #CaW 
jR*tfc-80mYH#4f L^:ilfflJi&KK^*^<>l'^ (LSCa*-**/W±lQmV> TMCa^ * */Wi-20 
mV) *i?z.tz$$<Dft\nl%mmt Lt^ff? 9>7'T>'-7 0: Sr^L-CSII^L7to ft^fe (4 

sue l fee »«sa*j!awca*aE* (ioo%) z> $kmt&mv>Q,*mmm.mw 

(%) "C&Lfco 



[0 0 8 2] 
UtS] 




[0 0 8 3] 



£#3s (%) 



Tl 
LI 



1 0 
1 0 



48.9 
9.9 



5 
2 



[0 0 8 4] 

mm i 

^ (D -emstLaffrfr* 



10mg 
7 0 Omg 
2 7 4 m g 
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HP C-L 1 6 m g 

1 0 0 0 m g 

* (1) -e&ZfLZ4k&ytlb%M* 6 0^ y 9 S3L<D&&\t*KM?o a-^^-f*12 

v^ntf;v-b;i/n-^ (HPC-L) 7W*iillL> (#LffiLiI*i ?L#0.5~ 

1mm) L£?£. ft*-*-*o f»fetL/S<6*IS«i:*:fiMl^*^ (12/60* r>a) tt»L«tt 

[0 0 8 5] 

S&ltii 2 



&ft 3ft (1) -e^^tLS^!* lOmg 
HIS 7 9 m g 

n — y 7, ? — f- 1 Omg 



1 0 0 ra g 

5$ (1) tS^il^^tltlLi^ 6 0^')- :/aWi>SVM:Ito 3->^^-f*12 

3o lOffiftfel 0 0mg*5^7f>A^;H:SI« 

[0 0 8 6] 
WW 3 



* (i) -e***t*fl:#* i5mg 

%m 9 0 m g 
n — >^ ? — -9- 4 2 m g 
HPC-L 3 m g 



1 5 0 m g 

v/^nm;vn-^ (HPC-L) *»$fc**traU jtttLfcgU #<b^ 

fcf£*«*i*Stt^SV» (12/60^ f> -Cf*«LSE*fcU fOl 5 0 m g £ 4 

[0 0 8 7] 

mm 4 

J&fr 5* (1) X-$f£tiZ>it&m 1 Omg 

fLU 9 0 m g 

lRI*fi-b>H3-^ 3 Omg 

^rT'J^n^^^ 5mg 

CMC-Na 1 5 mg 

1 5 0m g 

t h 'J 9 Alt) t 6 0 ^ f ->i«i4 v»|:m jg^-t*o »^*Wf7'J 
v^^'>-)A*ttU «3WfflS^»**#So 3^r*£ii:frLl 5 0mg©^J*#4 

[0 0 8 8] 

WW 5 

MfflWJJi^ J: ? ^MifTSo 
5£ (1) -C^SttMt^ 10 Omg 

IMDJUttSl^U * U K 1 0 0 0ml 

±iB$5frOM«$I1it. lfi-rafc 1 m 1 ©2St?If(:flF i 3S4$ti4„ 
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[0 0 8 9] 

'Wtll^J: ^Quality of LifefcJM$»*#it« ^ & < 'frK^C, 'frffiJS. 
3Wtt*i±Ci6fc-r**IRtt^aEM, ttiWMk Wife • **E*rttCJe>fc-rsW*#* 

x£>*i&o lot, ##P;§fi> ^^oQuality of Life£#H Lfc±E#£**=» 
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#M 2 0 0 3 -3 9 3 8 8 0 ^- v : 1/E 

* ( 1 ) 

AT' 

*• 

Kb 2] 

ZFR 5 ff—Wi Kfto "C0Y0 (Yfilt^Ca - 4 7** V >&*mfc1r &o ) ^fcSHfc-TSo 
I ;R*;RtfR b «\ fil-fitiSLT, Ci - e 7;W*;V&> CH20ANR 8 R 9 , QiXH 

NR 8 R 9 #£j§:BfcL ;R x t±, ANCOfaClfehO^fcfcBtcL ;R 3 i±Ci - 2 0 7JV*;V^> ANR 8 R 9 

— A-t/ ^-R° - — A-lT^N-R 8 

% T M # )V *s * A f - ^ * ;v l&S&l o 
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